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DETAILED ACTION 

1 . This office action is in response to the request for continued examination filed 
June 4, 2004. 

Continued Examination Under 37 CFR L114 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 6/4/04 has been entered. 

Claim Rejections - 35 USC§103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-10 and 17-24 are rejected under 35 U.S.C. 103(a) as obvious over Rahim (U.S. 
Patent No. 6,362,525) in view of Hino et al. (U.S. Patent No. 6,157,084) and Lee et al. (U.S. 
Patent No. 6,050,842). 

In regards to claims 1 and 4, Rahim discloses the following: 

a) an integrated circuit chip having an outline, active and passive surfaces, active 
components including a plurality of contact pads on said active surface (For Example: See 
Figure 10); 

b) a plurality of electrical coupling members (50) (For Example: See Figure 10); 
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c) an electrically insulating thin-film interposer (22) having first and second 
surfaces, and wherein the thin film interposer is made of insulating materials such as polyimide, 
Kapton, Upilex, PCB resin, FR-4 and cyanate ester resin, a plurality of electrically conductive 
lines integral with said first surface, a plurality of electrically conductive paths extending through 
said interposer, contacting said conductive lines and forming exit ports on said second surface 
(For Example: See Figure 10) (Note in column 4, lines 22-25, that Rahim discloses that the 
insulating interposer (22) can comprise polyimide); and 

d) chip coupling members attached to said conductive lines, covering an area 
portion of said first interposer surface (For Example: See Column 8 Lines 1 1-15). 

In regards to claims 1 and 4, Rahim fails to disclose the following: 

a) contact pads spaced apart by less than 100 um. 

However, the applicant has not established the critical nature of the dimension of "contact 
pads spaced apart by less than 100 um." "The law is replete with cases in which the difference 
between the claimed invention and the prior art is some range or other variable within the claims. 
... In such a situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior art range." In re 
Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). 

b) encapsulation material protecting said passive chip surface and at least a 
portion of said first interposer surface not covered by said attached chip. 

However, Hino et al. ("Hino") discloses an encapsulant for a ball grid array package (For 

Example: See Figure 1). It would have been obvious to one having ordinary skill in the art at the 

time the invention was made to modify the semiconductor of Rahim to include an encapsulant as 

disclosed in Hino because it aids in sealing the element (For Example: See Column 4 Lines 24 

and 25). 

Additionally, since Rahim and Hino are both from the same field of endeavor, the 
purpose disclosed by Hino would have been recognized in the pertinent art of Rahim. 
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c) coupling members selected from a group consisting of gold bumps, copper 
bumps, copper/nickel/palladium bumps, and z-axis conductive epoxy. 

However, Hino discloses the use of gold bumps (For Example: See Column 5 
Lines 8-15). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Rahim to include the use of gold bumps as 
disclosed in Hino because it aids in providing high connection reliability (For Example: See 
Column 5 Lines 8-26). 

Additionally, since Rahim and Hino are both from the same field of endeavor, the 
purpose disclosed by Hino would have been recognized in the pertinent art of Rahim. 

d) the thin film interposer is in the thickness range of 40 to 80um. 

However, Lee et al. ("Lee") discloses the use of an interposer with a thickness of 50 
micron (For Example: See Column 10 Lines 55-60). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the semiconductor of 
Rahim to include the use of an interposer with a thickness of 50 micron as disclosed in Lee 
because it aids in reducing energy required to flex (For Example: See Column 10 Lines 55-60). 

Additionally, since Rahim and Lee are both from the same field of endeavor, the purpose 
disclosed by Lee would have been recognized in the pertinent art of Rahim. 

Finally, the applicant has not established the critical nature of the dimension of "the thin 
film interposer is in the thickness range of 40 to 80um." "The law is replete with cases in which 
the difference between the claimed invention and the prior art is some range or other variable 
within the claims. ... In such a situation, the applicant must show that the particular range is 
critical, generally by showing that the claimed range achieves unexpected results relative to the 
prior art range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). 
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In regards to claims 2 and 18, Rahim discloses the following: 

a) solder balls attached to said exit ports on said second interposer surface (See 

Figure 10). 

In regards to claims 3 and 19, Rahim fails to discloses the following: 

a) an adhesive (R) non-conductive polymer underfilling any spaces between said 
chip coupling members attached to said conductive lines under said chip. 

However, Hino discloses the use of a resin layer (For Example: See Column 5 
Lines 57-67). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Rahim to include the use of a resin layer as 
disclosed in Hino because it aids in improving the reliability of the device (For Example: See 
Column 5 Lines 57-67). 

Additionally, since Rahim and Hino are both from the same field of endeavor, the 
purpose disclosed by Hino would have been recognized in the pertinent art of Rahim. 

In regards to claims 5 and 20, Rahim discloses the following: 

a) interposer has an outline larger than said outline of said chip (For Example: See 

Figure 10). 

In regards to claims 6 and 22, Rahim discloses the following: 

a) electrically conductive lines are made of a material selected from a group 
consisting of copper, copper alloy, or copper plated with tin, tin alloy, silver, or gold (For 
Example: See Column 8 Lines 5-8). 

In regards to claim 7, Rahim discloses the following: 

a) coupling member is interdiffused with said conductive lines (For Example: See 
Figure 10 and Column 8 Lines 10-15). 

In regards to claims 8 and 23, Rahim fails to disclose the following: 

a) encapsulation material is a molding compound. 
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However, Hino discloses an encapsulant for a ball grid array package (For Example: See 
Figure 1). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Rahim to include an encapsulant as 
disclosed in Hino because it aids in sealing the element (For Example: See Column 4 
Lines 24 and 25). 

Additionally, since Rahim and Hino are both from the same field of endeavor, the 
purpose disclosed by Hino would have been recognized in the pertinent art of Rahim. 

In regards to claims 9 and 23, Rahim fails to disclose the following: 
a) molding compound has the same outline as said interposer. 

However, Hino discloses an encapsulant for a ball grid array package (For Example: See 
Figure 1 and Figure 7). It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the semiconductor of Rahim to include an encapsulant as 
disclosed in Hino because it aids in sealing the element (For Example: See Column 4 
Lines 24 and 25). 

Additionally, since Rahim and Hino are both from the same field of endeavor, the 
purpose disclosed by Hino would have been recognized in the pertinent art of Rahim. 
In regards to claim 10, Rahim discloses the following: 

a) an integrated circuit chip having an outline, active and passive surfaces, and 
active components including a plurality of contact pads on said active surface (For Example: See 
Figure 10); 

b) a plurality of electrical coupling members attached to said contact pads (For 
Example: See Figure 10); 

c) an electrically insulating thin- film interposer having first and second surfaces, 
and wherein the thin film interposer is made of insulating materials such as polyimide, Kapton, 
Upilex, PCB resin, FR-4 and cyanate ester resin, a plurality of electrically conductive lines 
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integral with said first surface, a plurality of electrically conductive paths extending through said 
interposer, contacting said conductive lines and forming exit ports on said second surface (For 
Example: See Figure 10) (Note in column 4, lines 22-25, that Rahim discloses that the 
insulating interposer (22) can comprise polyimide); and 

d) chip coupling members attached to said conductive lines, covering an area 
portion of said first interposer surface (For Example: See Column 8 Lines 11-15). 

In regards to claim 10, Rahim fails to disclose the following: 

a) encapsulation material protecting said passive chip surface and at least a 
portion of said first interposer surface not covered by said attached chip. 

However, Hino discloses an encapsulant for a ball grid array package (For Example: See 

Figure 1). It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to modify the semiconductor of Rahim to include an encapsulant as 

disclosed in Hino because it aids in sealing the element (For Example: See Column 4 

Lines 24 and 25). 

Additionally, since Rahim and Hino are both from the same field of endeavor, the 
purpose disclosed by Hino would have been recognized in the pertinent art of Rahim. 

b) coupling members selected from a group consisting of gold bumps, copper 
bumps, copper/nickel/palladium bumps, and z-axis conductive epoxy. 

However, Hino discloses the use of gold bumps (For Example: See Column 5 
Lines 8-15). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Rahim to include the use of gold bumps as 
disclosed in Hino because it aids in providing high connection reliability (For Example: See 
Column 5 Lines 8-26). 

Additionally, since Rahim and Hino are both from the same field of endeavor, the 
purpose disclosed by Hino would have been recognized in the pertinent art of Rahim. 
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c) the thin film interposer is in the thickness range of 40 to 80um. 

However, Lee discloses the use of an interposer with a thickness of 50 micron (For 
Example: See Column 10 Lines 55-60). It would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the semiconductor of Rahim to include 
the use of an interposer with a thickness of 50 micron as disclosed in Lee because it aids in 
reducing energy required to flex (For Example: See Column 10 Lines 55-60). 

Additionally, since Rahim and Lee are both from the same field of endeavor, the purpose 
disclosed by Lee would have been recognized in the pertinent art of Rahim. 

Finally, the applicant has not established the critical nature of the dimension of "the thin 
film interposer is in the thickness range of 40 to 80um " "The law is replete with cases in which 
the difference between the claimed invention and the prior art is some range or other variable 
within the claims. ... In such a situation, the applicant must show that the particular range is 
critical, generally by showing that the claimed range achieves unexpected results relative to the 
prior art range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). 

In regards to claims 17 and 20, Rahim discloses the following: 

a) an integrated circuit chip having an outline, active and passive surfaces, and 
active components including a plurality of contact pads on said active surface (For Example: See 
Figure 10); 

b) a plurality of electrical coupling members attached to said contact pads (For 
Example: See Figure 10); 

c) an electrically insulating thin-film interposer having first and second surfaces, 
and wherein the thin film interposer is made of insulating materials such as polyimide, Kapton, 
Upilex, PCB resin, FR-4 and cyanate ester resin, a plurality of electrically conductive lines 
integral with said first surface, a plurality of electrically conductive paths extending through said 
interposer, contacting said conductive lines and forming exit ports on said second surface (For 
Example: See Figure 10) (Note in column 4, lines 22-25, that Rahim discloses that the 
insulating interposer (22) can comprise polyimide); and 
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d) chip coupling members interdiffused with said conductive lines (For Example: 
See Column 8 Lines 11-15). 

In regards to claims 17 and 20, Rahim fails to disclose the following: 

a) encapsulation material protecting said passive chip surface and at least a 
portion of said first interposer surface not covered by said attached chip. 

However, Hino discloses an encapsulant for a ball grid array package (For Example: See 

Figure 1). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor of Rahim to include an encapsulant as 
disclosed in Hino because it aids in sealing the element (For Example: See Column 4 
Lines 24 and 25). 

Additionally, since Rahim and Hino are both from the same field of endeavor, the 
purpose disclosed by Hino would have been recognized in the pertinent art of Rahim. 

b) the thin film interposer is in the thickness range of 40 to 80um. 
However, Lee discloses the use of an interposer with a thickness of 50 micron (For 

Example: See Column 10 Lines 55-60). It would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the semiconductor of Rahim to include 
the use of an interposer with a thickness of 50 micron as disclosed in Lee because it aids in 
reducing energy required to flex (For Example: See Column 10 Lines 55-60). 

Additionally, since Rahim and Lee are both from the same field of endeavor, the purpose 
disclosed by Lee would have been recognized in the pertinent art of Rahim. 

Finally, the applicant has not established the critical nature of the dimension of "the thin 
film interposer is in the thickness range of 40 to 80um " "The law is replete with cases in which 
the difference between the claimed invention and the prior art is some range or other variable 
within the claims. ... In such a situation, the applicant must show that the particular range is 
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critical, generally by showing that the claimed range achieves unexpected results relative to the 
prior art range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). 

Response to Arguments 

5. Applicant's arguments filed 6/4/04 have been fully considered but they are not 
persuasive. Applicant has argued that the insulation layers 22 of Rahim are not described as 
being thin film interposer layers. However, Applicant has disclosed the interposer as made of 
electrically insulating materials, such as polyimide, preferably in the thickness range of from 40 
to 80 microns (See Specification Page 10 Lines 8-10). Rahim clearly teaches that insulating 
layers 22 are interposed between conductive layers 12 and 16 and between layers 16 and 18 (See 
Column 7 Lines 66-67). Hence, the layer of Rahim can be considered an "interposer layer." 
Admittedly, Rahim does not specifically disclose the thickness of layer 22. However, Rahim 
does disclose the thickness of conductive layers 12, 16 and 18 (See Column 8 Lines 8-11). 
Rahim discloses that these layers have a thickness of about 5 microns, more preferably about 14 
microns. From the figures, interposer layer appears to be at least 3 times the thickness of the 
conductive layers. Hence, the interposer thickness ranges from 15 microns to 42 microns for 
each layer. This is clearly within Applicant's claimed range. Hence, Rahim clearly teaches a 
thin-film interposer layer made of an insulating material such as polyimide. 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica Lewis whose telephone number is 571-272-1838. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Amir 
Zarabian can be reached on 571-272-1852. The fax phone number for the organization where 
this application or proceeding is assigned is 703-308-7722 for regular and after final 
communications. Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308-0956. 
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August 16, 2004 





